Abstract Women living with HIV (WLH) bear a disproportionate burden of cervical cancer and may face challenges understanding health information. The purpose of this study was to assess the influence of health literacy on WLH cervical cancer screening knowledge and behaviors. WLH were recruited from clinic-and community-based settings in the southeastern USA. The majority of women completing a questionnaire assessing factors related to cervical cancer were African American (90 %). About 38 % of women reported low health literacy. Compared to women with high health literacy, these women were more likely to report having had ≥2 Pap tests during the year after HIV diagnosis (p=0.02), and less likely to have had a Pap test <1 year previously (p=0.05). There was no difference in cervical cancer or human papillomavirus knowledge among those with low versus high health literacy. Results revealed mixed finding on the influence of health literacy on screening knowledge and behaviors.
Several factors may impede a woman's ability to receive cervical cancer screening routinely. Research suggests that inadequate health literacy may be a contributing factor [6] . Approximately, 25-30 % of people living with HIV have inadequate health literacy [7, 8] . Inadequacies in health literacy have been linked to lower levels of cancer awareness, knowledge, screening utilization, and follow-up care [6, 9] . Literacy challenges may be exacerbated among WLH given the complexity and amount of health information they may encounter. These findings highlight the need to understand contextual factors such as health literacy in health decision making related to cervical cancer screening. Thus, the purpose of this study was to assess the influence of health literacy on cervical cancer prevention awareness, knowledge, and screening behaviors for WLH.
Methods
This study was part of a larger effort that explored HPV and cervical cancer prevention knowledge, attitudes, beliefs, and behaviors among WLH. In 2011, WLH were recruited from clinic-and community-based settings in the southeastern USA. Women were asked to complete a multi-item selfreport questionnaire assessing factors related to cervical cancer prevention. A total of 145 women were recruited. Of these 145 women, 20 reported having a partial hysterectomy and 15 reported having a total hysterectomy. Based on cancer screening guidelines for WLH, those who have undergone a total hysterectomy, particularly if there is a history of cervical disease, should continue routine cervical cancer screening [4] . Keeping with recommendations for women without HIV, WLH who have had a partial hysterectomy should follow routine screening intervals. As such, women who reported having any type of hysterectomy were included in the study. The study was approved by the University of South Carolina Institutional Review Board.
Measures

Health Literacy
The Single Item Literacy Screener (SILS) was adapted to assess health literacy in the current study [10] . The one question screener was developed by Morris et al. [10] to identify adults in need of help understanding printed health material. The SILS has been widely used across myriad of health topics. In the current study, women were asked, "How often do you need to have someone to help you understand information you get from your doctor, nurse, or other health care provider" (1="never," 2="rarely," 3="sometimes," 4="often," 5= "always"). Women were provided the full range of response options on the five-point Likert scale. In accordance with the SILS authors' recommended cut point of 2 indicating difficulties in reading printed health material, women were grouped into two categories, "low health literacy" and "high health literacy" [10] .
Cervical Cancer Screening and Knowledge
Cervical cancer screening and knowledge items were adapted from previous work of the authors and the Behavioral Risk Factor Surveillance System [11, 12] . Pap test awareness was captured by one item, "Before this interview, have you ever heard of a Pap test (or a Pap smear)?" (yes/no). Two items were used to assess cervical cancer screening: (1) "When did you have your most recent Pap test?" (<1 year ago/ ≥1 year ago) and (2) "How many Pap tests did you have during the first year after being diagnosed HIV-positive? (≥2/< 2/Don't Know)". Five items assessed cervical cancer knowledge (e.g., HIV-positive women should have a Pap test more often than HIV-negative women) (see Table 1 ). Correct responses were given a score of 1 and incorrect and "don't know" responses a score of 0 to create a maximum 5-point cervical cancer knowledge score.
HPV Awareness, Knowledge, and Vaccination
HPV items have been used in previous work of the authors and were adapted for use in the current study [11] . One item assessed HPV awareness, "Have you ever heard of HPV?" (yes/no). To determine awareness of the HPV test, women were asked, "Before this interview, have you ever heard of an HPV test?" (yes/no). One item assessed HPV vaccine awareness, "Before this interview, have you ever heard of the HPV shot or cervical cancer vaccine?"(yes/no). A single item assessed HPV vaccine utilization, "Have you ever had the HPV shot or cervical cancer vaccine?" (yes/no). Four items were used to assess HPV knowledge (e.g., Infection with certain types of HPV can cause cervical cancer) (see Table 1 ). Correct responses were given a score of 1 and incorrect and "don't know" responses a score of 0 to create a maximum 4-point HPV knowledge score.
Data Analysis
Descriptive statistics summarized sociodemographic characteristics. Chi-square tests were used to explore differences in Pap test awareness and utilization, HPV awareness, and HPV vaccine awareness between women with low health literacy versus high health literacy. Independent sample t tests explored differences in cervical cancer and HPV knowledge. All analyses were conducted using SPSS 20.0 (Chicago, IL). Statistical tests were two-tailed with an alpha level of 0.05.
Results
Sociodemographics Characteristics
The majority of women were African American (90 %; n= 131). The mean age was 46.15±10.65 years; range 20-68. Fourteen percent (n=20) reported having a college degree, 31 % (n=45) some college education/technical school, 32 % (n=47) a high school diploma/GED, and 21 % (n=31) reported having no high school diploma/GED. In total, 38 % (n=55) reported low health literacy. 
Discussion
This formative study provides insight into the health literacy challenges that WLH may face in making preventive health decisions. Currently, women comprise 25 % of the population living with HIV. As this number continues to grow, cervical cancer will remain a source of morbidity and mortality in absence of intervention. The major findings of our study indicate that women who reported low health literacy are more likely to comply with at least some screening recommendation (i.e., to have ≥2 Pap tests in the year after HIV diagnosis). However, these women were also less likely to meet the annual screening recommendation after their first year. These mixed findings warrant further investigation to elucidate the influence of health literacy on WLH cervical cancer screening behaviors. Verifying these results and understanding their cause has important implications for identifying targeted screening promotion efforts for WLH at different health literacy levels and those who will be more receptive to cervical cancer screening programs in the future.
In the current study, health literacy influenced whether women heard of HPV with low literacy women being less aware. However, among this sample of women, health literacy had no influence on what women knew about cervical cancer or HPV. This finding may suggest that health literacy has a greater influence on actual behaviors (i.e., cervical cancer screening) and awareness rather than knowledge. The avenue through which health literacy operates to influence knowledge and behaviors is complex. Additional research to understand the complexities of health literacy among WLH is warranted.
Logan et al. found that only 25 % of women had the recommended two Pap tests during the year after being diagnosed with HIV [13] . A slightly higher proportion was found in the current study with 36 % meeting the recommendation. An even larger proportion (81 %) of women reported adhering to the recommended annual Pap test. These findings are promising, but remain less than optimal given that WLH progress more rapidly to invasive cervical cancer, and have a lower rate of treatment success and survival compared to women without HIV [14, 15] . Additional efforts to promote recommended cervical cancer screening utilization are central to the survival of WLH as prevention and control (i.e., early intervention) are most critical for this population who bear excess burden of cervical disease.
There are limitations that should be considered when interpreting the results of this study. First, we were unable to objectively assess cervical cancer screening behaviors through medical chart review. As such, all data were selfreported which may have introduced recall and reporting error. Lastly, the CDC recommends continued cervical cancer screening for women who have undergone a hysterectomy particularly if there is a history of invasive cervical disease [4] . Screening for women with a history of benign disease who have undergone a hysterectomy is not recommended [4] . Because we were unable to objectively assess if women underwent a hysterectomy because of invasive cervical disease or benign disease, we included all women who reported having a hysterectomy in the analyses.
Conclusions
Study results revealed mixed findings regarding the influence of health literacy on cervical cancer prevention behaviors and knowledge. Nonetheless, overall findings suggest that WLH could benefit from increased health literacy efforts. Specifically, these efforts should focus on improving utilization of cervical cancer screening and increasing knowledge of cervical cancer and HPV. Moreover, while not a focus of this study, determining the role of health care providers in recommending and promoting cervical cancer screening is an equally important effort. Health care providers remain the most trusted source of health information for patients, and their delivery of culturally and linguistically appropriate health messages are important for utilization of cancer care services such as the Pap test. The presentation of cervical cancer screening messages to WLH may be particularly important given the myriad of health issues requiring care among this vulnerable group.
